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@ 5-Fluorouracil derivatives and processes for producing thereof. 

@ 5-FluorouraciI derivatives of this invention are represented 
by a general formula: 



o 



H NT 
I 



( I ) 



0 = C-NH-R - (A) „ - Y 

wherein R indicates a non-substituted or substituted alkylene 
group having 0-10 carbon atoms, A indicates an atomic group of 
-NH- and -CO-, n is 0 or 1, and Y indicates a non-substituted or 
substituted alkyl group having 1-10 carbon atoms, a non-sub- 
stituted or substituted aryl group, a non-substituted or 
substituted heteroaryl group, a pyridinium ion having a halogen 
as a pair ion or an isocyanate group. 

These derivatives are useful as anticancer medicines and 
intermediates thereof and have lower toxicity than usual 
compounds. 



These derivatives are produced by specified six methods of 
this invention. Representative method is a process which 
comprises reacting 5-fluorouracil and an isocyanate rep- 
resented by a general formula: 
Y - (A) n - R - NCO (VII) 

wherein R, A, n and Y are the same as those indicated in the 
formula (I). 
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Description 

5-FLUOROURACIL DERIVATiVES AND PROCESSES FOR PRODUCING THEREOF 

This invention relates to new 5-fluorouracil derivatives useful for an anticancer medicine or intermediates 
thereof and processes for producing thereof. 

Hitherto, 5-fluorouracll and its derivatives such as 1-{2-tetrahydrofuranyl)-5-fluorouracil. 1-hexylcarbamoyi- 
5-fiuorouracil. etc. has been known as anticancer medicines. 

However, as these compounds have toxicity, they exert a bad influence upon a living body. In cases of doses 
for oral administration, there are disadvantages of digestive troubles. For this reason, when these compounds 
are dosed as an anticancer medicine, it needs to lower its toxicity. In case of being lower toxicity, the 
anticancer effect is lower, so that there is a problem that the anticancer medicine must be dosed in large 
quantities. Further, it is drfficuit to refine a desired product and to get a purified compound. 

The purpose of this invention is to offer an anticancer medicine which has the anticancer effect and lower 
toxicity as a purified product. 

Namely, this Invention provides 5-fluorouracil derivatives represented by a. general formula: 



H 

i 

0=C-NH-R- 



( I ) 



(A) „ -Y 



wherein R indicates a non-substituted or substituted alkytene group having 0-10 carbon atoms. A indicates an 
atomic group of -NH- and -CO-, n is 0 or 1, and Y indicates a non-substituted or substituted alkyi group having 
1-10 carbon atoms, a non-substituted or substituted aryl group, a non-substituted or substituted heteroaryl 
group, a pyridinium ion having a halogen as a pair ion or an isocyanate group. 

The compounds of this invention are new and useful for an anticancer medicine or an intermediate thereof 
which has the antitumor effect. 

This invention also provides processes for producing 5-fluorouracil derivatives represented by the general 
formula(I). 

The compounds of this invention are produced by the following processes. 

The first method is a process obtained by reacting 5-f!uorouracil and an isocyanate represented by a general 
formula: 

Y- (A) n - R - N C 0 (VII) 

wherein R, A, n and Y are the same groups and numbers as those indicated in the formula (I). This reaction is 
illustrated in the following equation. 




-Y- {k) n -R-NCO 
(W) 
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0 = C-N'H-R - (A) „ - Y 
( I ) 



As the isocyanate (VII) which is used in this process, 2-thienyl isocyanate, 2-thiazolyi isocyanate. 
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2-chloroethyl isocyanate, 3-chloropropyl isocyanate. S-bromopentyl isocyanate, 1-oxopyridine-3 isocyanate, 
S-indolylmethyl isocyanate, benzamidomethyl isocyanate, nicotinamidomethyi isocyanate, ethylene diisocya- 
nate. 1 ,3-trimethylene diisocyanate, 1,6-hexamethylene diisocyanate. 1,10-decamethylene diisocyanate. 
2-isocyanatoethylpyridinium chloride, 5-isocyanatoheptyl pyridinium bromide, 7-isocyanatoheptylpyridinium 
iodide, 2- (3-phenylureido) ethyl isocyanate. 3- [3- (pyridine-3-yl)ureido ] propyl isocyanate, 6- (3- 
(pyrldtne-3-yl)ureido ] hexyl isocyanate, 6- (3- {4 -suifamoylphenyl)ureido ] hexyl isocyanate, 6- {3-nicotinamid- 
oureido) hexyl isocyanate, 6- (3-hexylureido)hexyl isocyanate, 6- [3- (3-dimethylaminopropyl)ureido ] hexyl 
isocyanate, etc. can be exemplified. 

These isocyanates can be commercially obtained or produced by suitable processes to be used 
appropriately. 

As a suitable process, a process for producing from amine and dichlorocarbonyl, a process for producing 
from corresponding carboxylic acid azide by Curtius method, a process for producing from corresponding 
amine and trichloromethylchloro formate, a process for producing from corresponding olefin and isocyanic 
acid. etc. can be exemplified. 

The ratio of 5-fluorouractl to the isocyanate preferably varies from 1.5:1 to 1:1.5 by mole. 

As reaction solvent, benzene, toluene, tetrahydrofuran, dioxane. acetonitrile, dimethyl formamide, dimethyl 
sulfoxide, ethyl acetate, chloroform, pyridine, triethytamine, etc. can be exemplified. 

The range of reaction temperature is 40-100 °C. To obtain the conclusion of the reaction, the final 
temperature is preferably above 80** C. 

Reaction time varies depending on the reactivity of isocyanate. The range is suitably from 0.5 to 24 hours. 

The second method is a process obtained by reacting 5-fluorouracil and a carboxylic acid azide represented 
by the corresponding formula: 
Y- (A) n -R - CON3 (VIII) 

wherein R, A, n and Y are the same as those indicated in the formula (I). This reaction is illustrated in the 
following equation. 
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As the carboxylic acid azide (VIH) which is used in this process, 2-thenoyl azide, 2-thia2olylcarbonyl azide, 50 
3-chloropropionyl azide, 6-bromohexanoyl azide, 4-chlorobutyryl azide, 1-oxopyridine-3-carbonyl azide, 
indol-3-carbonyl azide, indol-3-acetyl azide, benzamidoacetyl azide. succinyl diazide, glutaryl diazide, 
octanedioyt diazide. dodecandioyi diazide, pylidinium-l-propionyl azide chloride, pylidinium-1-hexanoyl azide 
bromide, pylidinium-1-octanoyl azide iodide, 3-(3-phenylureidopropionyl azide. 4- [3- (pyridine-3-yl)ureido ] 
butyryl azide. 7- [3- (pyridine-2-yI)ureido ] heptanoyi azide, 7- [ 3- (4-sulfamoytpheny!)ureido ] heptanoyi azide, 55 
7- (3-nicotinamidoureido] heptanoyi azide,7- [3- (3-hexylureido] heptanoyi azide, 7- [3- (3-dimethylaminopro- 
pyljureido ] heptanoyi azide. etc. can be exemplified. 

These carboxylic acid azides generally can be produced by the usual technique from a corresponding 
carboxylic acid, acid hydrazide, etc.. 

The ratio of 5-fIuorouraciI to the carboxylic acid azide preferably varies from 1.5:1 to 1:1.5 by mole. 60 

As reaction solvent, benzene, toluene, tetrahydrcfuran. dioxane. acetonitrile, dimethyl formamide, dimethyl 
sulfoxide, ethyi acetate, chloroform, pyridine, triethylamine, etc. can be exemplified. 

The range of reaction temperature is 40-100 °C. To obtain the conclusion of the reaction, the final 
temperature is preferably above 80" C. 

Reaction time varies depending on the reactivity of carboxylic acid azide. The range is suitably from 0.5 to 24 65 
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The third method is a process for reacting a 5-fIuorouracil derivative containing an isocyanate group 
represented by the general formuIa((V): 



H 



0 



0 N' 



(IV) 



0 = C - X H - R - N C O 

wherein R has the same meaning as In the general formula (I), and a compound represented by the formula: 
H-Z-Y(X) 

wherein Y has the same meaning as in the general fomiula (I), and Z indicates -NH- or -NHNH-CO- group, to 
obtain a 5-fluorouracll derivative represented by the general formula: 

0 

.Ji^ F 



J} ^ ^ 

0' 

I 

0=C-NH-R-NHCO-Z-Y 



wherein R, Z and Y are the same as those indicated in the above formula. 
This reaction is illustrated in the following equation. 
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The 5-fiuorouraciI derivative (IV) having the isocyanate group, when Y of the isocyanate Y-(A)n -R-NCO (VII) 
is isocyanate group (-NCO) and n=0, can be readily obtained. The compound ( IV) is preferably used after 
isolation and purification of reaction mixture. However, it can be used as a crude compound or a reaction 
mixture. 

The compound represented by the general fonmula(X) which is used in this reaction can be readily obtained. 
As the compound, hexylamine, N.N-dimethyl 1,3-propanediamine, phenethylamine. aniline, 2-aminopyridine, 
3-aminopyridine. 2-aminothiazoie, 2-aminodiazole, 4-aminoben2enesuifonamide, benzoylhydrazide, picoli- 
noylhydrazide, nicotinoylhydrazide, etc. can be exemplified. 

The ratio of the compound represented by the general formula (IV) to the compound represented by the 
general formula (X) is preferably 1 .5:1 to 1 :1 .5 by mole. As reaction solvent, benzene, toluene, tetrahydrofuran, 
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dioxane. acetonitrile. dimethyl formamide, dimethyl sulfoxide, ethyl acetate, chloroform, pyridine, triethy- 
lamine. etc. can be exemplified. 
The range of reaction temperature is 40-100 "C. 

Reaction time varies depending on the reactivity of the compound (IV) and the compound (X). The range is 

suitably from 0.5 to 24 hours. 
The fourth method is a process for reacting a 5-ftuorouracil derivative represented by the general formula: 



0 



0 -V 



(X n ) 



0=C-\H-R-X 

wherein R has the same meaning as in the formula (I) and X indicates a halogen consisting of CI, Br or I, and 
pyridine to obtain a 5-fluorouracil derivative represented by the general formula (111). 
This reaction is illustrated in the following equation. 
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The 5-fluorouracil derivative (X II) used in this reaction, when Y of the isocyanate Y-(A)n -R-NCO (Vll) is a 
halogen (CI, Br or I) and n=0, can be readily obtained by the reaction of the isocyanate (Vll) with 
5-fluorouracil. 

The compound (X II) is preferably used after isolation and purification of the reaction product. However, it 
can be used as a crude compound or a reaction mixture. 

The ratio of pyridine to the compound represented by the genera! formula (X II) is preferably above 1 by 
mole. Pyridine can be used as reaction solvent. 

The range of reaction temperature is 30-100 "C. B5 

Reaction time varies depending on the reactivity of the compound (X II). The range is suitably from 0.5 to 24 
hours. 

The fifth method for obtaining the compound of this invention is described. 

In this method, the pyridinium compound (ill) is produced by one step from three components of 
5-fluorouracil. halogenotsocyanate : X-R-NCO (X 111) wherein R has the same meaning as in the general formula 60 
(I), and X is a halogen which is CI, Br or I. and pyridine. This reaction is illustrated in the following equation. 
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The ratio of 5-fluorouraciI to the compound represented by the general formula (X Hi) is preferably 1.5:1 to 
1:1.5 by mole. 

Above 1 by mole ratio of pyridine to the component having greater moles in said two components is 
preferable. As reaction solvent, pyridine is preferably used in excess. 
The range of reaction temperature is 40-100 °C. 

Reaction time is suitably from 0.5 to 24 hours. In case of less than 0.5 hours, the reaction to obtain the 
pyridinium is imcomplete because the reaction rate is small, and it is difficult to obtain the pure objective. 

The sixth method is a process for reacting 1-chlorocarbonyl-5-fiuorouracil (X IV) and aconresponding amine 
{X V) in a solvent as illustrated in the following equation. 



0 

.-^-^ F 



0 -.NT 



Hz X - R 



(XV) 



0 

F 

H >r '^r/ 



0 .V 



- C - C i 
(X 



0 = C-\*H-R-Y 



(X VI) 



wherein R and Y indicate the same groups as those indicated in the general formula (I). 

The 1-chlorocarbonyl-5-fluorouracil used in this reaction can be obtained by introducing e.g. dichlorocarbo- 
nyl into 5-fluorouracil in a basic solvent. This solution can be used as it is at the next reaction with the amine 
(XV). 

As the amine which is used in this process, 3-(3-aminopropy 1) indole, S-(6-aminohexyl) indole, 
1-methyI-3-aminorri ethyl indole. 1-methyl-3-(2-aminoethyl) indole. 2-methyi-3-aminomethyl indole, 2-methyl 
-3-(2-aminoethyl)indoIe, 4-metho)cy-3-aminomethyl indole. 4-methoxy-3- (2-aminoethyl)indole, 5-methoxy- 
3-aminomethyl indole. 5-methoxy-3-(2-aminoethyl) indole, 4,5-dimethoxy-3-aminomethyl indole. 4,5-dimeth- 
oxy-3 -(2-aminoethyl)indole, 5,6-dimethoxy-3-aminomethyl indole. 5, 6-dimethoxy-3-(2-aminoethyl) indole, 
4,6-dimethoxy-3-aminomethyl indole, 4,6-dimethoxy-3-(2-aminoethyl)indole, 4,5,6-trimethoxy-3-aminomethyl 
indole, 4,5,6-trimethoxy-3-(2-aminoethyI)lndole. 4-hydroxy-3-aminomethyl indole, 4-hydroxy-3-(2-aminoethyl) 
indole, 5-hydroxy-3-aminomethyl indole. 5-hydroxy-3-(2-aminoethyl)indole. 5.6-dihydroxy-3 -aminomethyl 
indole, 5,6-dihydroxy-3-(2-aminoethyl) indole, 5-amino-3-amino methyl indole, 5-amino-3-(2-aminoethyl) indole, 
5-nitro-3-aminomethyi indole. 5-nitro-3-(2-aminoethyl) indole, 5-chloro-3-aminomethyl indole. 5-chloro- 
3-(2-aminoethyI)lndole, etc. can be exemplified. 

The ratio of 1-chlorocarbonyl-5-fluorouracil to the amine is preferably 1.5:1 to 1:1.5 by mole. 

As the reaction solvent benzene, toluene, tetrahydrofuran, dioxane, acetonitrile, dimethyl formamide. 
dimethyl sulfoxide, ethyl acetate, chloroform etc. with basic solvent such as pyridine, triethylamine. etc. or the 
basic solvent alone can be used. 

The reaction temperature range is 0-30**C. preferably, 5-15** C. 



BNSOOCtD: <£P__oe403S2A2J^ 



0 240 352 



15 



20 



. time ic riifferent bv the reactivity of used amine, suitably from 0.5 to 5 hours. 
The ^eac ion time .s ditferent by trie ^ ^^^^.^^^ ^^^^ ^^^^^^^^^^ ^ ^^^^^^^ ^^^^^ 

H ' TSeTsure from the Tna e ult reactarit. or the residue obtained by adding a suitable poor solvent is 
i"ef bfeit Chromatography, etc. to obtain the objective of this invention. 

The compounds which can be the objective of this invention are exemplified: 5 
5iuoro34^ihydro-2,4-dioxo-N-(2-thienyl)-1(2H)-pyrim.dinecarboxam.de 
lfluorl3ldSdro-24-dioxo-N-(2-thia2oIyl)0(2H)-pyrimidinecarbox 
lflurro3 idSro-2.;-dioxo-N-(1-oxopyridine-3-yl)-1 (2 H)-pyrmi.dinecarboxam.de. 
llirro-d4-dihydro-i4-dioxo-N-(3-indolyi)-1(2H)-pyrimidinecarboxam|d^ 

lflirrl3ldihydro-24^ioxo-N-(3-indolylmethyl)-1(2H)-pyrimid,necarboxima^^^^ '0 
NbenzamVdomLhyl-5-fluoro-3,4-dihydro-2,4^ 

s fluoro 3 4 dmvdro-2 4-dioxo-N-nicotinamidomethyl-1(2H)-pyrimidinecarboxam.de, 
£ luorS'lS tl,4-dioxo-N-[2-(1-pyridinio)ethyn 

i lSoro-3 4-dih5dro-2 4-dioxo-N- [3-(1-pyridinio)propyl ] -l(2H)-pynmidmecarboxam,de chloride. 
If lioro-34-dhydro-24-dioxo-N- [7-(1-pyridinio)heptyl ] -1(2H)-pynm.d,necarboxam.de lod.de. 
I uoro-3 tSdro-2 4-dioxo-N-(2^socyanatoethyl)-1 (2H^ 

5: uorl3ld hydro-2 4-dioxo-N-(3-isocyanatopropyl)-1 (2 H)-pyrimid.necarboxam.de. - 
tSuoroltdihJdro-2.4-dioxo-N-(6-isocyanatohexyl)-1(2H) pynm,^ 
= fh,^mt4 3ro-2 4-dioxo-N-(3-phenylureido)-1 (2H)-pyrimid.nec^^ 

tf uorrsl-S K o-2 4-d oxo -N- (6 [3-(3-pyridinyl) uleido ] hexyl } -1(2H)-pyrim,d.necarboxam,de. 
5- uoro-3.4 d hydro ^.^ ° 3-(3-pyridyl)ureido ] hexyl ) -1(2H)-pyrimidinecarboxamide, . 

5-tluoro-J,4 a nyaf " i . /3Uexvlureido)hexvl] -(2H)-pyr midinecarboxamide, 

t!ZliAZToi^^ N- llISS^^^^^^ ] ^exy. } -1(2H,-pyrimidineoarboxa- 

TSuoro 3 4^ihvdro-2 4-dioxo -N- [3-(2-thiazolyl)ureido ] hexyl-1(2H)-pyrimidinecarboxamide. 

M rfrp riVaSEreidol hexyl-5-nuo^ ^ 

t un rll'dSroltdioxo -N- (6- [3-isonicotinamido-ureido] hexyl } -1(2H)-pyrimid.necarboxam.de. 
5-fluoro-3.4-dihydro 2,4 d oxo ^ , ^ objective of this invention are materials which has a 30 

laboratory mouse having a tumor Is predominantly controlled. 

IcLfd^^to thisU"e^^^^^^ an anticancer medicine which has the anticancer effect and 35 

Accord ng to th s invention anticancer medicines of the prior art, the medicine obtained 

Thelollowing examples illustrate this invention more specifically. 



Example 1 

5.Fluoro-3,4-dihydro-2.4-dioxo-N-(2-thienyl)-1(2H)-pyrimidinecarboxamide: 




45 
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o Thionui i<;orvanate (309 q 24 7 mmol) and 5-fluorouracil (3.21 g, 24.7 mmol) were added into a mixed 
30^;? e«^^ : - 

After cooling the reactaj,, o^^^^ solvent of benzene : efhanol (3 : 2). and 

Sc'utm Jed. 5 LoS-di^^^^^^^^^ H)-pyrimidinecarboxamide (6.00 g. 19.6 mmol) 

is obtained. ^-,cor- ^ 

Yield : 79.3%. Melting point : 166- 175 C 
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IR max (KBr disk) : 3430(N-H), 3090. 3050(=.CH-). 1735. 1712(> =0). 1260( = CF-). 702( = C-S) [cm-i] 
Element analysis : Found C 42.39. H 2.42, N 16.50 [o/o] 
Calculated [for C9H6FN3O3SI : C 42.35. H 2.37. N 16.46 [o/o] 

Example 2 

5-Fluoro-3.4-dihydro-2,4-dioxo-N-(1-oxopyridine-3-yl)-1 (2 Hj-pyrimidinecarboxamide: 
0 

H .Nf" ^r/ 



■r 



O = C - N H 
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3-(1-Oxopyridyl)carbonyl azide (3.72 g, 22.7 mmol) and 5-fluorouractl (3.00 g. 23.1 mmol) were added into 
pyridine (45 ml), and stirred and reacted at 90 °C for one hour. After cooling the reactant. obtained crystals 
were filtered, washed with hot methanol, and vacuum-dried. 5-FIuoro-3.4-dihydro-2,4-dioxo-N-(1-oxopyridine- 
3-y 1)-1(2 Hj-pyrimidinecarboxamide (5.48 g, 20.7 mmol) was obtained. 
Yield : 91o/o, Melting point : 243-- 246^0 

IRmax (KBr disk) : 3460(NH). 3120. 3080 (-CH-). 1700 --1760(>=0). 1280(N-O). 1250(-CF-) [cm-M 
Element analysis : Found C 45.17, H 2.33. N 21.23 [o/o] 
Calculated [for C10H6N4O4F] : C 45,29, H 2.28, N 21.13 [o/o] 

Example 3 

5-Fluoro-3.4-dihydro-2,4-dioxo-N-(3-indolyl)-1(2H)-pyrimidinecarfaoxamide: 
0 

H * 



0 

0 = C N H 




3-lndolylcarbonyi azide (1.73 g, 9.29 mmol) and 5-fiuorouracil (1.20 g, 9.23 mmol) were added into a mixed 
solvent of benzene (15 ml) and pyridine (3 ml), and stin-ed and refluxed at 80° C for 24 hours. 

After cooling the reactant, obtained crystals were filtered, washed with benzene, subsequently washed with 
hot methanol, and vacuum dried. 5-Fluoro-3.4-dihydro-2.4-dioxo-N-(3-indolyl)-1(2H)-pyrimldinecarboxamide 
55 (2.06 g, 7.15 mmol) was obtained. 

Yield : 770/o Melting point : 246-- 250** C 

IR max (KBr disk) : 3430. 3370. 3340. 3200(NH). 3100 («CH-). 1760, 1730, 1695(> =0), 1235( = CF.) [cm-M 
Element analysis : Found C 53.99 H 2.96, N 19.39 [o/o] 
Calculated [for C13H9N4O3F] : C 54.17. H 3.15. N 19.44 [O/o] 

60 

Example 4 

5-Fluoro-3,4-dihydro-2,4-dioxo-N-(3-indolylmethyl)-1(2H)-pyrimidinecarboxamide: 
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3-lndolylacetohydrazide (6.90 g, 36,5 mmol) and concentrated hydrochloric aci8 (4.4 ml) were added into 
water (800 ml), and added sodium nitrite at 5 - lO'^C, The obtained acid azide was extracted in benzene, 
washed with water, and dried with anhydrous sodium sulfate. The obtained solution was concentrated into 
about 100 ml. 5-Fluorouracil (4.70 g, 36.1 mmol) and pyridine (50 ml) were added into benzene solution of this 20 
acid azide, and stirred and refluxed at 80 °C for one hour. 

After cooling the reactant, obtained crystals were filtered and washed with methanol. Subsequently, the 
crystals were dissolved Into tetrahydrofuran, insolutDje parts were removed, and then the obtained solution 
was concentrated under reduced pressure. The obtained crystals were washed with methanol, and 
vacuum-dried, 5 Fluoro-3,4-dihydro-2.4-dioxo-N-(3-indolylmethyl)-1 (2 H ) pyrimidinecarboxamide (2.11 g. 6.98 25 
mmol) was obtained. 

Yield : 190/o, Melting point : 176- 177°C 

IRmax (KBrdisk) : 3440, 3300, 3200(NH), 3120 (-CH-). 1740, 1690 1720(> -0). 1235( = CF-) (cm-i] 
Element analysis : Found C 55,29 H 3.65. N 18.09 [o/o] 

Calculated [for C14H11FN4O3 ] : C 55.59. H. 3.67, N 18.60 [O/o] 30 



Example 5 

5-Fluoro-3,4-dihydro-2,4-dioxo-N-(3-indolylmethyl)-1(2H)-pyrimidinecarboxamide: 
O 

0 

0 = C N H - C H 2 n " 
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H 

5-Fluorouracil (2,00 g, 15.4 mmol) was suspended into pyridine (60 ml). A little excess dichlorocarbonyl was 
blown into the suspention and stirred well at 0- 5°C. After raising to 10°C, N2 was blown into the reaction 
mixture, and nonreacted excess dichlorocarbonyl was removed. After recooling to 0 '^C, S-aminomethyllndole 
(2.30 g, 15.7 mmol) in pyridine (20 ml) was dropped into the reactant. 

After stirring the reactant and raising for one hour to the room temperature, the solvent was distilled under 
reduced pressure. 

Chloroform (20 ml) and 1N hydrochloric acid (50 ml) were added into the residue. The obtained solids were 
washed with water and then methanol, and vacuum-dried. 5-Fluoro-3,4-dihydro-2,4-dioxo-N-(3-indolylme- 
thyl)-1 (2H)-pyrimidinecarboxamide (1.63 g, 5.39 mmol) was obtained. 
Yield : 350/o Melting point : 176- 178**C 

IRmax (KBrdisk) : 3440, 3300, 3200{NH). 3120 (-CH-), 1740. 1690 - 1720(> =0), 1235( = CF-) [cm-i] 
Element analysis : Found 0 55,68 H 3.50, N 18.25 [O/o] 
Calculated (for C14H11FN4O3 ] : C 55.59, H 3.67, N 18.60 [o/o] 
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Example 6 

5-Fluoro-3,4-dihydro-2,4-dioxo-N-(5-fluoroindole-3-yl)methyl -1(2H)-pyiimidinecarboxaniide: 



O 

i 

O "N^ 



15 



0 = C X H - C K 



H 
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5-FluorouraciI (6.10 g. 46.9 mmol) was suspended into pyridine (180 ml). A little excess dichlorocarbonyl 
was blown into the suspention stining well at 0- S'^C. After raising to 10**C, N2 was blown into the reaction 
mixture, and non reacted excess dichlorocarbonyl. was removed. After recooling to O^C. 5-fluoro-3-amino- 
methylindole (7.7 g, 46.9 mmol) in pyridine (50 ml) was dropped into the reactant. 

After stining the reactant and raising for one hour to the room temperature, the solvent was distilled under 
reduced pressure. 

Water (100 ml) was added into the residue and stirred to obtain solids. The solids were washed with water 
and then chloroform, and dissolved in tetrahydrofuran. The solution was decolored with active carbon, dried 
with anhydrous magnesium sulfate, and filtered. The filtrate was concentrated. 5-Fluoro-3.4-dihydro-2,4-dioxo- 
N-(5 fIuoroindole-3-yl)methyl-1(2 H)-pyrimidinecarboxamide (2.25 g, 7.03 mmol) was obtained. 
Yield : 150/o, Melting point : 162- 166*'C 

1H-NMR (CD3SOCD3-CD3COCD3-TMS): 5 [ppm ] ; 4.67(d; J = 5.5H2. -CH2-. 2 H), 6.7-7.8(m; Ar-H, 4H). 
8 3(brs; -NH-. 1H). 8.40(d; J«7.5Hz.-CF=CH -.1H). 9.4(brs; -NH-. 1H). 11.0(brs; -NH-. 1H). 
IRmax (KBr disk) [cm-^] ; 3420. 3310(NH), 3100(-CH-), 1740, 1700, 1670 (>=0). 
Element analysis : Found C 52.01, H 3.13, N 17.09 [o^] 
Calculated [for C14H10F2N4O3] : C 52,51, H 3.15, N 17.49 [Q/o] 



Example 7 

40 5-Fluoro-3,4-dihydro-2,4-dioxo -N- [2-(4,5,6-trimethoxyindoIe-3-yl) ethyl ] -1(2H)-pyrimidinecarboxamide: 



0 

.^^ F 



H 



0 C H3 



0 = C X H - C f{ : CHt 



O C H3 



H 



0 C H3 



5-Fluorouracil (1.91 g, 14.7 mmol) was suspended into pyridine (80 ml), A little excess dichlorocarbonyl was 
blown into the suspention stining well at 0 - 5°C. After raising to 10°C. N2 was blown into the reaction 
mixture, and nonreacted excess dichlorocarbonyl was removed. After recoob'ng to 0*'C. 4,5,6-trimethoxy 
-3-(2-aminoethyI)indole (3.67 g, 147 mmol) in pyridine (20 ml) was dropped into the reactant. 

After stirring the reactant and raising for one hour to the room temperature, the solvent was distilled under 
reduced pressure. The residue was washed with water, chloroform, and then methanol. 5-Fluoro-3,4-dihydro- 
2,4-dioxo tN- [2-(4,5,6-trimethoxyindole-3-yl)ethyl -1 (2H)-pyrimidinecarboxamide (1.29 g. 3.17 mmol) was 
obtained. 

Yield : 22o/o, Melting point : 172- 174**C 



10 
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iH-NMR (CD3SOCD3-TMS) : 6 [ppm ] ; 3.00(t ; J=6Hz. -CHa-. 2H). 3.60{t; J = 6H2. -CHa-. 2H). 3.70(S- -CH3 

3H), 3.78(S: -CH3, 3H), 3.90(S; -CH3. 3H). 6.6--7.0(m; Ar-H. 2H). 8.35 (d; J = 7H2, -CF = CH-. 1H). 9.25(brs- 

-NH-, 1H) 10.53(brs; -NH-. 1H). 12.30(brs; -NH-.1H). 

IR max (KBr disk) [cm-i] ; 3420(NH). 3100( = CH-). 1740. 1700 

1675 (>=0). IIOO(C-O-C). 

Example 8 

5-Fluoro-3.4-dihydro-2,4-dioxo -N- [1-ethoxycarbonyl-2-{3-indolyl) ethyl ] -1(2H)-pyrimidinecarboxamlde: 



H ^r" 



0 



0 "N^ 
0 = C N H 



C O2 C2 
C H C H2 



H 




NT 
H 

5-Fluorouracil (5.93 g, 45.6 mmo!) was suspended into pyridine (100 ml). A little excess dichtorocarbonyl 
was blown into the suspention and stirred well at 0 - 5°C. After raising to 10°C, Na was blown into the 
reaction mixture, and nonreacted excess dichlorocarbonyl was removed. After recooling to 0°C. tryptophane 
ethyl ester (10.5 g, 45.2 mmo!) in pyridine (50 ml) was dropped into the reactant. 

After stirring the reactant and raising for 30 minutes to the room temperature, the solvent was distilled under 
reduced pressure. The obtained crystals were washed with methanol, and vacuum-dried. 5- Fluoro-3,4-dihy- 
dro-2.4-dioxo-N- [1-ethoxycarbonyl-2-(3-indolyt) ethyl ] -1(2H)-pyrimidinecarboxamide (8.34 g, 21.5 mmol) was 
obtained. 

Yield : 480/o. Melting point : 250- 258° C 

1H-NMR (CD3SOCD3-TMS): 5 [ppm] ; 1.16 (t; J-7H2, -CH3, 3H). 3.15 - 3.5 ( m; -CHa-, 2H)A10(q; J-7Hz 
-CH2-. 2H), 4.5*5.0(m; -CH-JH). 6.8 -7.65(m; Ar-H, -NH-, 6H). 8.37 (d; J-7Hz, -CF = CH-, 1H), 9.65(d' 
J-6HZ, -NH-, 1H),10,92(brs; -NH-,1H). 

IRmax (KBr disk) [cm-i] ; 3430. 3280 (NH), 1750. 1725, 1695 ( > =0) 
Element analysis : Found C 55.65, H 4.44. N 14.59 [O/o] 
Calculated [for C18H17FN4O5 ] : C 55.67. H 4.41. N 14.43 [o/o] 

Example 9 



5-Fluoro-3,4-dihydro-2,4-dioxo -N- [2-(2-methylindole-3-yl) ethyl] -1(2H)-pyrimidinecarboxamide: 

F 



0 



H .y 



0 W 
0 = C N H - C H 2 C H 



Z 



A.. 

H3 c ^r' 

H 



5-FluorouraciI (4.44 g, 34,1 mmol) was suspended into pyridine (1.50 ml). A little excess dichlorocarbonyl 
was blown into the suspention and stirred well at 0 - 5°C. After raising to 10°C. Na was blown into the 
reaction mixture, and nonreacted excess dichlorocarbonyl was removed. After recooling to 0°C. 2-methyl-3-(2 
aminoethyl)indole (5.94 g. 34.1 mmol) in pyridine (150 ml) was dropped into the reactant. 

After stin-ing the reactant and raising for one hour to the room temperature, the solvent was distilled under 
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reduced pressure. The residue was dissolved into methanol (30 ml) and 1 N HCI (100 ml) was added to the 
solution. After stirring the solution, viscous oil was obtained. After removing the supernatant liquid, chloroform 
(50 ml) was added into the oil to obtain crystals. The crystals were washed with water, methanol, and then 
chloroform, and dried under reduced pressure. 5-nuoro-3.4-dihydro-2,4-dioxo-N- [2-(2-methylindole- 
5 3-yl)ethyl] -1(2H)-pyrimidinecarboxamide (2.94 g, 8.90 mmol) was obtained. 
Yield : 260/o, Melting point : 163- 166°C 

1H-NMR (CD3SOCD3-TMS): 5 [ppm ] ; 2.37 { s; -CH3. 3H). 2.94(t: J =6Hz, -CHa-. 2H), 3.2 -3.8 (m; -CHa-. 2H), 
6 83-7.70(m; Ar-H, -NH-. 5H). 8.34(d; J=7Hz. -CF=CH-. 1H). 9,32 (t; J = 5Hz.-NH-. 1H). 10.65(brs; -NH-. 1H). 
IRmax (KBr disk) [cm-i] ; 3440, 3370. 3310, 3220(NH), 3120(»CH-). 1730. 1710 (>«0) 
10 Element analysis : Found C 57.90, H 4.70. N 16.71 [o/o] 

Calculated [for C16H15FN4O3 ] : C 58.18, H 4.58. N 16.96 [o/o] 

Example 10 

15 5-Fluoro-3,4-dihydro-2,4-dioxo-N-(5-methoxyindole-3-yl) methyl-1 {2H)-pyrimidinecarboxamide: 



20 H JjT" 
0 >^ 



o 



0 = C- NH-CHz 



0 C H3 



30 



H 



5-FluorouraciI (2.93 g, 22.5 mmol) was suspended into pyridine (90 mi). A little excess dichlorocarbonyl was 
blown into the suspention and stin-ed well at 0- 5°C. After raising to 10°C, N2 was blown into the reaction 
35 mixture, and nonreacted excess dichlorocarbonyl was removed. After recooltng to O^C, 5-methoxy-3-amino- 
methylindole (3.97 g, 22.5 mmol) in pyridine (30 ml) was dropped into the reactant. 

After stirring the reactant and raising for one hour to the room temperature, the solvent was distilled under 
reduced pressure. To the residue 20 ml of chloroform and 70 ml of 1 N HCI were added. After stirring the 
solution, crystals were obtained. The crystals were washed with water and then methanol. 5-Fluoro-3,4-dihy- 
40 dro-2,4-dioxo-N -(5-methoxyindole-3-yl) methyl-1 (2H)-pyrimidinecarboxamide (3.33 g, 10.0 mmol) was 
obtained. 

Yield : 440/o, Melting point : 145- 15rC 

1H-NMR (C5DsN-TMS):6 [ppm ] ; 3.83 ( s; -OCH3-, 3H). 4.95(d; J=5Hz, -CH2-, 2H). 6.86-7.60(m; Ar-H. 4H). 
8 62(d- J=7Hz. -CF = CH-.1H), 8.93(brs; -NH-. 1H), 8.87(t; J=5Hz,-NH-, 1H). 11.73(brs; -NH-, 1H). 
45 IRmax ^KBr disk) [cm-1] ; 3440, 3320, 3210(NH). 3100{-CH-), 1740. 1720 -1670 {> =.0) 
Element analysis : Found C 54.29. H 3.93, N 16.57 [o/o] 
Calculated [for C15H13FN4O4 ] : C 54.22. H 3.94, N 16,86 [o/o] 

Example 11 

50 

5-Fluoro-3,4-dihydro-2.4-dioxo-N-(5-chloroindoIe-3-yl)methyt -1(2H)-pyrimidinecarboxamide: 
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0=C-MH-CH 




c a 



10 



5-Fluorouracil (5.53 g, 42.5 mmoi) was suspended into pyridine (160 ml). A little excess dichlorocarbonyl 
was blown into the suspention and stirred well at 0 - 5°C. After raising to 101C. Na was blown into the 
reaction mixture, and nonreacted excess dichlorocarbonyl was removed. After recooling to 0°0, 
5-chloro-3-aminomethylindole (7.67 g, 42.5 mmol) in pyridine (30 ml) was dropped into the reactant. 

After stirring the reactant and raising for one hour to the room temperature, the solvent was distilled under 
reduced presure. The residue was dissolved into methanol (50 ml), and then 1 N HCl (50 ml) was added. After 
stirring the solution, solids were obtained. The solids were washed with water and dissolved in ethyt ether. The 
solution was decolored with active carbon, dried with anhydrous sodium sulfate, and filtered. The filtrate was 
concentrated. The obtained crystals was dissolved in ethyl ether. Insoluble parts were filtered. Hexane was 
added into the filtrate, and crystals were obtained. 5-Fluoro-3,4-dihydro-2,4-dioxo-N-(5-chloroindole- 
3-yl)methyl-1(2H)-pyrimidinecarboxamide (1.10 g, 3.27 mmol) was obtained. 
Yield : 80/o, Melting point : 101- lOS^C 

iH-NMR (CD3COCD3-TMS): 5 [ppm ] ; 4.70(d; J-5.5Hz. -CH2-. 2H), 6.8* 7.8(m; Ar-H, 4H). 8.42 (d; 

J-7Hz.-CF = CH-, 1H), 8,5{brs: -NH-, 1H), 10.05{brs; -NH-,1H), 

IRmax (KBr disk) [cm-^] ; 3440, 3350(NH). 3100(-CH-). 1745, 1700, 1680 (> =0). . 

Element analysis : Found C 50.34. H 3.32, N 16.35 [O/o] 

Calculated [for C14H10CIFN4O3 ] : C 49.94, H 2.99. N 16.64 [o/o] 
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Example 12 

5-Fluoro-3,4-dihydro-2.4-dioxo -N- [2-(5-chloroindole-3-yl) ethyl] -1(2H)-pyrimidinecarboxamide: 



0 



H >i' 



O-CN'H-CHz CH2 
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5-Fluorouracil (4.08 g, 31.4 mmol) was suspended into pyridine (120 ml). A little excess dichlorocarbonyl 
was blown into the suspention and stirred. well at 0 5°C. After raising to 10°C, Na was blown into the 
reaction mixture, and nonreacted excess dichlorocarbonyl was removed. After recooling to 0°C, 
5-chloro-3-(2-aminoethyl)indole (6.11 g, 31.4 mmol) in pyridine (30 mi) was dropped into the reactant 

After stirring the reactant and raising for one hour to the room temperature, the solvent was distilled under 
reduced pressure. The residue was dissolved into chloroform, and then 0.5 N HCl (50 ml) was added. After 
stirring the solution, insoluble matter was separated. This Insoluble matter was washed with water and then 
chloroform, and dissolved in tetrahydrofuran. The solution was decolored with active carbon, dried with 
anhydrous magnesium sulfate, and filtered. The filtrate was passed tlirough a short column of silica gel. Then, 
the obtained solution was concentrated to about 50 ml and added hexane (20 ml). The obtained crystals were 
washed with methanol. 5-Fluoro-3,4-dihydro-2,4-dioxo -N- [2-{5-chloroindole-3-yl) ethyl] -1 (2H)-pyrimidinecar- 
boxamide (2.79 g, 7.95 mmol) was obtained. 
Yield : 250/o, Melting point : 204 - 206^ C • 
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^H-NMR (CD3SOCD3-CD3COCD3-TMS): 5 [ppm ] ; 3.00(t; J=6Hz. -CH2,-.2H), 3.60(t; J«6Hz. -CH2-. 2H). 6.9 
- 7.8(m; Ar-H. -NH-. 5H). 8.38 (d; J-7Hz,-CF=CH-, 1H), 9.25(brs: -NH-. 1H). 11.0(brs: -NH-.1H) 
IRmax (KBr disk) [cm-i] ; 3450, 3320(NH). 3100( = CH-). 1750. 1700, 1670 (> =0). 
Element analysis : Found C 51.56. H 3.50, N 15.47 [o/o] 
Calculated [for C15H12CIFN4O3 ] : C 51.37, H 3.45, N 15.97 [o/o] 

Example 13 

N-Ben2amidomethyl-5-fluoro-3,4-dihydro-2,4-dioxo-1 (2H) pyrimidinecarboxamide : 



H >r 
I 



0 



0 



0 = C-NHCH2 NHCO^ 



Benzamidoacetyl azide (7.30 g, 35.8 mmol) and 5-fluorouracil (3.90 g, 30.0 mmol) were added into benzene 
(20 ml) and pyridine (5 ml), and stirred and refluxed at SO^'C for 6 hours. 

After cooling the reactant, obtained crystals were filtered, washed with chiorofonm, subsequently washed 
with methanol, and vacuum -dried. N-Benzamidomethyl-5-fluoro-3,4-dihydro-2,4-dioxo-1(2H) -pyrimidinecar- 
boxamide (6.77 g, 22.1 mmol) was obtained. 
Yield : 740/o, Melting point : 196- 199° C 

IR max (KBr disk) : 3425, 3330, 3230(NH), 3125 ( = CH-), 1750, 1735(>«0). 1240(-CF-) [cm-M 
Element analysis : Found C 50.98 H 3.44, N 18.25 [o/o] 
Calculated [for C13H11N4O4F ] : C 50.98. H 3.62, N 18.29 [o/o] 

Example 14 

5-F!uoro-3,4-dihydro-2,4-dioxo -N- [2-(1-pyridinio) ethyl] -1(2H) -pyrimidinecarboxamide chloride: 



O 



0 



C17 



0 = CNHCH2 CHz-N^^ 



2-Chloroethyl isocyanate (4.71 g, 44.6 mmol) and 5-fIuorouracil (5.80 g, 44.6 mmol) were added into pyridine 
(50 ml), and stirred and refluxed at 90 *C for 3.5 hours. 

After cooling the reactant, obtained crystals were filtered, washed with chloroform, subsequently washed 
with methanol, and vacuum -dried. 5-Fluoro-3,4-dihydro-2,4-dioxo -N- [2-(1- pyridinio)ethyi ] -1(2H) 
-pyrimidinecarboxamide chloride (2.38 g, 7.56 mmol) was obtained. 
Yield : 17o/o. Melting point : 212- 216°C 

IR max (KBr disk) : 3430. 3350. 3270(NH), 3100, 3045 ( = CH-). 1700-1740, 1690(> =0). 1260(«CF-) [cm-i] 
Element analysis : Found C 45.33, H 3.98. N 17.56 [%] 
Calculated [for C12H12 GIF N4O3] : C 45.80, H 3.84. N 17.80 [O/o] 

Example 15 



14 
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5-Fluoro-3.4-dihydro-2,4-dioxo -N- (2-(1-pyridinio)ethyl] -1(2H)-pyrimidinecarboxamide chloride: 
0 

F 



H NT 



0 

0 - C N H C H 2- C H 2-M - ^ 



10 



N-(2-Chloroethyl)-5-fiuoro-3,4-dihydro-2,4-d!OXO-1(2H)-pyrimidinecarboxamide (2.00 g, 8.49 mmol) were 15 
added into pyridine (10 ml), and stirred and refluxed at 90 °C for 6 hours. 

After cooling the reactant, obtained crystals were filtered, washed with chloroform, subsequently washed 
with methanol, and vacuum -dried. 5-Fluoro-3,4-dihydro-2,4-dioxo -N- [2-(1- pyridinio) ethyl ] -1(2H) 
-pyrimidinecarboxamide chloride (1.36 g, 4.32 mmol) was obtained. . 

Yield : 51o/o, Melting point : 213- 216^0 20 
IR max (KBr disk) : 3430, 3350, 3270(NH). 3100, 3045 ( = CH-), 1700'-1740, 1690(> «0). 1260(-CF-) [cm-"'] 
Element analysis : Found C 45.53 H 4.07. N 17.68 [O/o] 
Calculated [for C12H12CIFN4O3 1 : C 45.80. H 3.84...N 17.80 [o/o] 

Example 16 25 
5-Fluoro-3,4-dihydro-2,4-dioxo -N- [5-(1-pyridinio)pentyl ] -1(2H)-pyrimidinecarboxamide bromide: 
0 



H 




Br 



0 = C -NHCH2CH2CH2CH2CH2-N 



r 
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5-Bromopentyl isocyanate (3.00 g, 15.6 mmol) and 5-fluorouracil (2.04 g. 15.7 mmol) were added into 
pyridine (25 ml), and the mixture was stirred and refluxed at 80 °C to 100°C for 3 hours. 

After cooling the reactant. the residue obtained under reduced pressure was washed with chloroform, and 
vacuum-dried. 5-Fluoro-3,4-dihydro-2,4-dioxo -N- [5-(1 -pyridinio) pentyl ] -1(2H)-pyrimrdinecarboxamide 
bromide (3.68 g, 9.17 mmol) was obtained. 45 
Yield : 59o/o, Melting point : 132- 135°C 

IR max (KBr disk) : 3430. 3300(NH), 3060( = CH-). 2950. 2860(C-H), 1755, 1720, 1675(> =0). 1245 ( = CF-) 
[cm-1] 

Element analysis : Found C 44.73, H 4.57. N 13.25 [o/o] 

Calculated [for CisHieBrFN403 ] : C 44.90. H 4.52. N 13.96 [o/o] 50 
Example 17 

5-Fluoro-3,4-dihydro-2,4-dioxo -N- [3-(1 -pyridinio) propyl ] -1(2H)-pyrimidinecarboxamide chloride: 
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3-Chloropropyl isocyanate (2.71 g. 22.7 mmol) and 5-fluorouracil (2.95 g. 22.7 mmol) were added into 
pyridine (20 ml), and stin-ed and refluxed at 90 for 3 hours. 

After cooling the reactant, benzene was added. The obtained crystals were filtered, and washed with 
benzene, and then with chloroform. 5-Ruoro-3,4-dihydro-2,4-dioxo-N- [3-(1-pyridinio) propyl ] -1(2H)-pyrimid- 
inecarboxamide chloride (2.82 g, 8.58 mmol) was obtained. 
Yield : 380/o, Melting point : 80 - 105°C 

IR max (KBr disk) :3440(NH). 3130. 3070(-CH-),1710"1750.1640-- 1710(> =0).1245( = CF-) [cm-M 
Element analysis : Found C 47.38. H 4.66, N 16.44 [o/a] 
Calculated [for C13H14CIFN4O3 ] : C 47.50. H 4.29. N 17.04 p/o] 

Example 18 

5-FIuoro-3.4-dihydro-2.4-dioxo -N- (6- [3-(3-pyridyl)ureido ] hexyl } -1(2H)-pyrimidinecarboxamide: 



0 




1 .6-Hexamethylene diisocyanate (1.29 g, 7.67 mmol) was added into pyridine (20 ml). 5-Fluorouracil (1.00 g, 
7.69 mmol) was added into the solution little by little for 20 minutes. Then the mixture was stirred and reacted 
at 90 °C for one hour. 

After cooling the reactant, the residue obtained under reduced pressure was dissolved into chloroform, and 
insoluble parts were removed. Thus obtained solution of the derivative having an isocyanate group was 
concentrated to about 10 ml. 3-Aminopyridine (0.72 g, 7.65mmol) was added Into the solution. After dissolving, 
the mixture was refluxed for one minute. 

After cooling the reactant, obtained crystals were filtered, washed with chloroform, then washed with hot 
acetonitrile and vacuum-dried. 5-Fluoro-3,4-dihydro-2.4-dtoxo-N-{6- [3-(3-pyridyl) ureido ] hexyl } -1 (2H)-pyri- 
midinecarboxamide (1.41 g, 3.59 mmol) was obtained 
Yield : 470/o, Melting point : 180- 183°C 

R max (KBr disk) : 3400. 3330(NH). 3100 ( = CH-), 2940. 2850(C-H), 1740, 1695 1665(> «0), 1230( = CF-) 
[cm-i] 

Element analysis : Found C 52.97. H 5.55, N 21.48 [o/o] 
Calculated [for C17H21FN6O4 ] : C 52.04. H 5.39. N 21.42 [o/o] 

Example 19 

5-Ruoro-3,4-dihydro-2,4-dioxo -N- (6- [3-(2-pyridyl)ureido ] hexyl } -1(2H)-pyrimidinecarboxamide: 
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I 

0 = C-NH-(CH2)6-N'H-C0-NH 




10 



1,6-Hexamethylene diisocyanate (2.59 g, 15.4 mmol) was added into pyridine (30 ml). 5-Fluorouracil (2.00 g. 15 
15.4 mmol) was added into the solution little by little for 30 minutes. Then, the mixture was stirred and reacted 
at 90 "^C for one hour. 

After cooling the reactant, the residue obtained under reduced pressure was dissolved into chloroform, 
then insoluble parts were removed and concentrated to about 15 ml. 2-Aminopyridine (1 .45 g, 15.4 mmol) was 
added into thus obtained solution of the derivative having an isocyanate group and stirred at room temperature 20 
for 10 minutes. The obtained crystals were removed. After concentrating the filtrate, obtained crystals were 
washed with chloroform and vacuum-dried. 5-Fluoro-3,4 dihydro-2,4-dioxo-N- {6- [3-(2-pyridyl)ureido ] hexyl } 
-1(2H)-pyrimidinecarboxamide (1.81 g, 4.61 mmol) was obtained. 
Yield : 300/o. Melting point : 177- isrc 

IR max (KBr disk) : 3450. 3410, 3300(NH),3050( = CH-). 2940. 2850(C-H), 1740. 1690. 1675(> =0), 1230( = CF-) 25 
[cm-i] 

Element analysis : Found C 52.33. H 5.49. N 20.72 [o/o] 
Calculated {for C17H21FN6O4 ] : C 52.04, H 5.39. N 21.42 [o/o] 

Example 20 30 
5-Ruoro-3.4-dihydro-2,4-dioxo -N-{6- [3-(4-sulfamoylphenyl)ureido ] hexyl } -1 (2H)-pyrimidinecarboxamide: 



H 



I 

0 - C-NH-(CH2)6-NH-C0-N 

H 




V-SOzNH; 
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1,6-Hexamethylene diisocyanate (2.59 g. 15.4 mmol) was added into benzene (25 ml) and the solution was 
refluxed. 5-Fluorouracli (2. 00 g, 15.4 mmol) dissolved in pyiidine (20 ml) was added into the solution little by 
little for 20 minutes. Then, the mixture was stirred and reacted for one hour. 

After cooling the reactant, the residue obtained under reduced pressure was dissolved into chloroform, and 
then insoluble parts were removed. The filtrate was concentrated, and the residue was washed with hexane. 
Tetrahydrofuran (20 ml) was added into the obtained crude material of derivative containing isocyanate group 
to dissolve, and sulfanilamide (2.63 g. 15.3mmol) was added to the solution. The niixture was refluxed for one 
hour. After cooling, the reactant was concentrated under reduced pressure, and chloroform was added. The 
obtained crystals were filtered, washed with chloroform and then acetone. Hot methanol was added into the 
crystals to dissolve the crystals and to remove ■ insoluble materials. The filtrate was washed and 
vacuum-dried. 5-Fluoro-3.4-dihydro-2.4-dioxo -N- (6- [3-(4 -sulfamoylphenyl)ureido ] hexyl } -1(2H)-pyrimidine- 
carboxamide (1.08 g. 3.20 mmol) was obtained. 
Yield : 150/0. Melting point : 181- 184°C 

IR max (KBr disk) : 3400. 3350. 3260(NH). 3130(-CH). 2960, 2890(C-H), 1750. 1710, 1685(>=0). 1340, 
1160(SO2). 1240(-CF-) [cm-1] 

Element analysis : Found C 46.37. H 5.24, N 17.32 [o/o] 
Calculated [for CieHsaFNeOeS) : C 45.95, H 4.93. N 17.86 [o/o] 
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Example 21 

5-Fluoro-3,4-dihydro-2,4-dioxo -N- [6- [3- (3 dimethylaminopropyl)ureido ] hexy! } 
-1 (2H)-pyrimidinecarb6xamide: 

0 

r 
I 

A. 

0 

0 = C -MH-CCHz) 6-N'HC0NH-(CH2)3N(CH3)2 

1,6-Hexamethylene diisocyanate {2.59 g, 15.4 mmot) was added into pyridine (25 ml). 5-Fluorouracil (2.00 g. 
15.4 mmol) was added into the solution little by little for 20 minutes at 90 °C. Then, the mixture was stirred and 
reacted for one hour. 

After cooling the reactant, the residue obtained under reduced pressure was dissolved into chloroform, and 
insoluble parts were removed. The filtrate was concentrated to about 10 ml. N,N-Dimethyl-1,3-propanediamine 
(1.57 g, 15.4 mnnol) was added into the obtained solution of derivative having isocyanate group, and the 
mixture was stirred and reacted for 10 . hours at room temperature. After concentrating the solution under 
reduced pressure, chloroform was added into the obtained residue. The separated viscous material was 
washed with chloroform and vacuum-dried. 5-Fluoro-3.4-dihydro-2,4-dioxo-N- {6- [3-(3-dimethylaminopro- 
pyl)ureldo ] hexyl } -1(2H)-pyrimidinecarboxamide (4.20 g, 10. 5 mmol) was obtained. 
Yield : 68O/0, Melting point : 70-80'' C 

IR max (KBr disk) : 3420(NH). 3120(-CH-). 2960, 2880(C-H), 1740. 1690O-0 ). 1250( = CF-) [cm-">] 
Element analysis : Found C 50.41. H 7.06. N 19.36 [o/o] 
Calculated [for C17H29FN6O4 1 : C 50.99, H 7.30, N 20.99 [o/o] 

Example 22 

5-Fiuoro-3,4-dihydro-2,4-dioxo -N- {6- [3-nicotinamido-ureido ] hexyl \ -1(2H)-pyrimidinecarboxamide 



H >r 



O 



0 = C -NH-(CH2)6-N'HC0MH-SHC0 
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1,6-Hexamethylene diisocyanate (2.59 g, 15.4 mmol) was added into pyridine (25 ml). 5-Ruorouracil (2.00 g, 
15.4 mmol) was added into the solution little by little for 20 minutes at 90 °C. Then, the mixture was stirred and 
reacted for one hour. 

After cooling the reactant, the residue obtained under reduced pressure was dissolved into chloroform, and 
insolubles were removed. The filtrate was concentrated to about 10 ml. Nicotinoylhydrazide (2.10 g, 15.3 mmol) 
was added into the obtained filtrate and the mixture was refluxed for 20 minutes. After cooling, crystals were 
filtered. The obtained cr/stals were washed with chloroform, and vacuum-dried. 5-Fluoro-3,4-dihydro- 
2,4-dioxo-N- {6-[3-nicotinamidoureido] hexyl } -1 (2H)-pyrimidinecarboxamide (2.05 g. 4.71 mmol) was 
obtained. 

Yield : 31o/o, Melting point : 138- 147°C 

IR max (KBr disk) : 3200- 3400(NH). 3100 { = CH-), 2940. 2860(C-H), 1740, 1700, 1660(> =0). 1250( = CF-) 
[cm-"') 

Element analysis : Found C 50;33, H 5.39. N 22.88 [o/o] 
Calculated [for CiaHaaFN/Os 1 : C 50.82, H 5.21. N 23.05 [O/o] 

Example 23 
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5-Fluoro-3,4-dihydro-2.4-dioxo -N- {6- (3-isonicotinamicJo:ureido] hexyl } -1(2H)-pyrimidinecarboxamide 
0 

H N ' 





0 = C -NH-(CH2)6-.NHC0NH-\HC0 

\ / 

N ' 

1,6-Hexamethylene diisocyanate (2.59 g, 15.4 mmol) was added into pyridine (25 ml). 5-Fluorouracil (2 00 a 
15.4 mmol) wasadded into the solution little by little for 20 minutes at 90 °C. Then, the mixture was stirred and 
reacted at 90°C for one hour. - oumbu ana 

After cooling the reacfant the residue obtained under reduced pressure was dissolved into chloroform and 
insolubles were removed. The filtrate was concentrated to about 10ml. Isonicotinoylhydrarlde (2 10 g 'lS3 
mmol was added into the obtained filtrate and the mixture was refluxed for 30 minutes. After cooling crystals 
were filtered. The obtained crystals were washed witji hot methanol, and hot pyridine was added to dissolve 
the crystals. The resulting insolubles were removed and the filtrate was concentrated under reduced pressure 
The obtained crystals were washed with methanol and vacuum-dried. 5-Fluoro-3 4-dihydro-2 4-dioxo-N (e' 
[3-isonicotinamidoureido ] hexyl } -1 (2H)-pyrimidinecarboxamide (1.56 g. 3.58 mmol) was obtained 
Yield : 23o/o, Melting point : 185- igf'C ooiainea. 

IR max (KBr disk) : 3400, 3300(NH), 3100( = CH-). 2940. 2860(C-H). 1745, 1700. 1670(> =0 ). 1250( = CF-) 
[cm- ] 

Element analysis : Found C 50.72, H 5.17, N 23.24 [o/o] 
Calculated [for C18H22FN7O5 ] : C 50.82, H 5.21. N 23,05 [o/o] 

Example 24 

5-Fluoro-3.4.dihydro-2.4.dioxo -N- {6- [3-{quinoline-3-yl) ureido] hexyl } -1(2H)-pyrimidinecarboxamlde 
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1 6-Hexamethy(ene diisocyanate (3.87 g, 23.0 mmol) was added into pyridine (60 ml). 5- Fluorouracil (2 98 a 

After cooling the reactant the residue obtained under reduced pressure was dissolved into chloroform and 

insolubles were removed. The filtrate was concentrated to about 30 ml. 3-Aminoqulnoline (3.32 g. 23.0 mmol) 

was added into the obtained filtrate and the mixture was refluxed for 30 minutes. The obtained crystals were 

filtered and washed with hot acetonitrile and vacuum-dried. 5-Fluoro.3.4.dihydro.2 4.dioxo-N- 16- rsToui- 

Z^'^T^'JH ""'^'"^^ ^ ^'^''y' * -1(2H)-pyrimidinecarboxamide (6.20 g. 14.0 mmol) was obtained 
Yield : 61 0/0, Melting point : 190- 195° C tciineu. 

IR max (KBr disk) : 3400, 3300(NH), 3040( = CH-). 1740. 1705, 1680(> =0) 1260(-CF-1 fcm-il 
Element analysis : Found C 57,30. H 5.52, N 18.40 [o/o] ' 
Calculated [for C21H23FN6O4 ] : C 57.01. H 5,24. N 18.99 [o/o] 

Example 25 
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5-Fluoro-3.4-dihydro-2,4-clioxo -N- (6- [3-(ben20thia2oIe-2-yl)ureido] hexyl } -1(2H)-pyrimidinecarboxamide 
0 



10 




1,6-Hexamethylene diisocyanate (376 g, 22.4 mmol) was added into pyridine (60 ml). 5-Fluorouracil (2.98 g, 
22.9 nnmol) was added into the solution little by little for 30 minutes at 90 °C. Then, the mixture was stirred and 
reacted at 90 *C for one hour. 

20 After cooling the reactant, the residue obtained under reduced pressure was dissolved into chloroform, and 
insoiubles were removed. The filtrate was concentrated to about 30 mi. 2-Aminobenzothia2oie (3.35 g, 22.3 
mmoi) was added into the obtained filtrate which contained an isocyanate derivative, and the mixture was 
refluxed for one hour. After cooling, crystals were filtered. The obtained crystals were washed with methanol 
and vacuum-dried. 5-Fluoro-3.4-dihydro-2,4-dioxo-N- {6- [3-(ben20thiazole-2-yl) ureido] hexyl } -1(2H)-pyri- 

25 midinecarboxamide (4.04 g, 9.02 mmol) was obtained. Yield : 400/o, Melting point : 256-- 262° 

IR max (KBr disk) : 3380, 3275{NH). 3180, 3050(«CH-), 1750. 1720. 1690(>=-0 ), 1260(=CF-) [cm-t) 
Element analysis : Found C 50.68, H 4.96, N 19.00 [o/o] 
Calculated [for CigH2iFN604S] : C 50.89, H 4.72. N 18.74 [O/o] 

30 Example 26 

5-Fluoro-3.4-dihydro-2,4-dioxo-N-pyridiniomethyl-1 (2H) pyrimidinecarboxamide chloride: 




45 



Chloromethyl isocyanate (10.6 g, 116 mmol) and 5-fluorouraciI (7.56 g, 58.2 mmoi) were added into pyridine 
(100 mi). Then, the mixture was stirred and reacted under reflux for 15 minutes. After cooling the reactant, the 
50 obtained crystals were washed with pyridine, and then toluene, and vacuum-dried. 5-Fluoro-3,4-dihydro- 
2,4-dioxo-N-pyridiniomethyl-1(2H)-pyrimidinecarboxamide chloride (17.0 g, 56.5 mmol) was obtained. 
Yield : 970/o. Melting point : 171- 177^0 

IR max (KBr disk) : 3300{NH). 3100, 3055( = CH-). 1765, 1730, 1685(>-0). 1255{ = CF-) [cm-"«] 
Element analysis : Found C 43.72, H 3.62, N 18:90 [o/o] 
55 Calculated [for C11H10FCIN4O3 ] : C 43.94. H 3.35, N 18.63 [o/o] 

[Antitumor Effect Test ] 

Leukosis cells of P-388 mouse of 1x10^ /mouse were grafted into the abdomen of CDFi or BDFi mouse, 
and the fixed quantity of the compound of this invention was successively dosed into the abdomen for 5 days. 
60 Each 6 mice per dose level as test groups and 30 33 mice as control groups were used. Effect of antitumor 
was decided by the ration of survival days (T/C). the result is shown in Table 1. 

The ratio of survival days (T/C) 
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Average survival day of dosed groups 
Average survival day of control groups 

Table 1 



xlOO (.%) 



• Dosed compound(l) Dose 

• mg/kg 



Dosed compound(l) 



Dose T/C 
ing/l<g % 



Experiment 1 



Experiment 2 



240 
120 
60 
30 



152 129 
152 124 
138 137 
129 129 



Experiment 17 



120 
60 
30 
15 



123 92 
166 175 
149 
127 



Experiment 13 



120 
60 
30 
15 



161 120 ; 



138 131 ; 
130 115 : 



15 139 
7.5 138 
3.75 131 
1.87 124 
0.94 115 
0.47 110 



j Experiment 


3 


400 




153 : 


Experiment 


19 


240 


198 


109 1 




240 


170 


142 1 






120 


164 


160 ■ 






120 


136 


128 






60 


154 


151 






60 


135 


117 .. 






30 










30 


123 


116 : 












1 Exper imen t 


4 


400 




128 ; 


Exper i men t 


20 


240 


112 


102" 




240 


143 


HI ! 






120 


111 


96 ; 


1 




120 


118 


Ill ; 






60 


110 








60 


115 








30 


95 




1 




30 


117 














: Exper i men t 


13 


120 


147 


132 ' 


Exper iraen t 


21 


60 




120 ■ 




60 


132 


115 : 






30 


142 


123 ■ 


i 
I 




30 


117 


103 : 






15 




120 ; 


1 
1 








i 


Experiment 


22 


400 




127 " 


1 Experiment 


14 


120 










240 


140 


99 : 




60 


215 


212 ' 






120 


128 


115 ■ 


1 




30 




171 i 






60 


113 


126 ; 


i 




15 




169 1 






30 


113 




1 

j 














15 






1 Experiment 


16 


30 


120 




Exper imen t 


23 


240 


138 


123 




15 


120 








120 


124 


115 ■ 


t 

i 




7.5 


112 


i' 
1 






60 


119 












1 






30 


109 
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[Acute Toxity Test ] 

LDso measured by dosing the compounds which was obtined by each experiment are shown in Table 2. 

Table 2 



1 Dosed Compound 

i 


\ LDso 

j (rag/kg) 


i Dosed Compound | LDso j 
'i ^ (mg/kg) j 


\ Experiment 1 


\ >240 


j Experiment 17 


240 1 


; 2 


; 240 


! 18 


>30 I 


3 




19 

1 


> 240 j 


1 4 


1 >400 


I 20 - 


> 240 i 


I ^3 


; 240 


: . 21 


1 120 j 


: 14 

i 


i 120 


j 


1 >;400 1 


; 16 


1 60 • 


: 23 


1 > 240 1 



This invention is applied to the field of medicine, especially anticancer medicine. 5-fluorouraciI derivatives of 
this invention and the processes for producing thereof are new compounds and processes, so the resulting 
derivatives will be used in the field of phanmaceutical such as medica! supplies, agricultural chemicals and so 
on, or these intermediates. 
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(1). A 5-fluorouracil derivative represented by a general formula: 
O 




( I ) 



O "N- 

i 

O = C - N H - R - (A) a - Y 

wherein R indicates a non-substituted or substituted alkylene group having 0-10 carbon atoms, A 
indicates an atomic group of -NH and -CO-, n is 0 or 1, and Y indicates a non-substituted or substituted 
alkyi group having 1-10 carbon atoms, a non-substituted or substituted aryl group, a non-substituted or 
substituted heteroaryl group, a pyridinium ion having a halogen as a pair ion or an isocyanate group. 

(2). A derivative as claimed in claim 1, characterized in that the general formula (1) is represented by a 
general formula: 

o 

F 

H >>r' Y 
! 

0 = C-NH-R - (A) „ - Y 
wherein Y indicates a non-substituted or substituted aryl group or a non-substituted or substituted 
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heteroaryl group, and R, A and n are the same as those indicated in the general formula(l). 

(3). A derivative as claimed in clainri 1, characterized in that the general formula (I), wherein Y indicates i 
pyridinium ion having a halogen as a pair ion and n is 0. is reoresented by a general formula: 

o 

( ffi ) 



TV X 'n ^ 

0 = C - N H - R - M - • ^ 

/ 



wherein R has the same meaning as In the general formula (I) and X indicates CI, Br.or 1. 

(4). A derivative as claimed in claim 1, characterized in that the general formula (I), wherein Y indicates 
an isocyanate group and n is 0, is represented by a general formula: 



15 



H 

! 

0 "^^NT 



20 



25 



0 = C-N'H-R-N'CO 



wherein R has the same meaning in the general formula (I). 

(5). A derivative as claimed in claim 1, characterized in that the general formula (I), wherein A indicates a 
-NHCO-, -NHCONH- or -NHCONHNHCO-. n is 1, Y indicates a non-substituted or substituted alkyi group 
having 1-10 carbon atoms, a non-substituted or substituted aryi group, a non-substituted or substituted 
heteroaryl group, is represented by a general formula: 



O 



H r 

0 




(V) 



0=C-NH-R-A-Y 

wherein R has the same meaning in the general formula (I). 

(6). A derivative as claimed in claim 1, characterized in that the general formula (I), wherein n is 0 and Y 
indicates a non-substituted or substituted 3-indolyl group, is represented by a general formula: 

O 

F 

H>r' (I) 



(VI) 
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wherein R has the same meaning in the general formula (1), and R\ R2, R3^ r4^ rs and R^ indicate 65 
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hydrogen, a hydroxy! group, an amino group, a nrtro group, a halogen atom, or a non-substituted or 
substituted alkyi, alkoxy, aralkyi, aralkyloxy, acyi or acyloxy group having 1-10 carbon atoms, respectively. 

(7) . A derivative as claimed in claim 6, characterized in that R2, R3. R^. RS and R^ of the general 
formula (VI) indicate hydrogen, or a non-substituted or substituted alkyI or aralkyi group having 1-10 
carbon atoms, respectively. 

(8) . A derivative as claimed in claim 6. characterized in that at least one of R^, R*, R^ and R^ of the 
general formula (VI) indicate a hydroxyl group, an amino group, a nitro group, a halogen atom, or a 
non-substituted or substituted alkyloxy. aralkyloxy or acyloxy group having 1-10 carbon atoms. 

(9) . A derivative as claimed in claim 6, characterized in that R^ of the general formula (VI) indicate a 
non-substituted or substituted acyi group having 1-10 carbon atoms. 

(10) . A process for producing a5-fluorouraciI derivative of claim 1, which comprises: 
reacting 5-fluorouracil and an isocyanate represented by a genera! formula: 
Y-(A)n-R-NCO(VII) 

wherein R, A, n and Y are the same as those indicated in the formula (I). 

(1 1 ) . A process for producing a 5-fiuorouracil derivative of claim 1 , which comprises : 
reacting 5-fluorouracil and a carboxylic acid azide represented by a general fonnula: 
Y-(A)n-R-C0N3(Vill) 

wherein R, A, n and Y are the same as those indicated in the formula (I) . 

(12) . A process as claimed in claim 10, characterized in that the isocyanate is represented by ageneral 
formula: 

OCN - R - NCO (IX) 

wherein R is one of the same groups as the groups indicated in the formula (I). 

(13) . A process for producing a 5-fluorouracil derivative represented by ageneral formula: 



0 

.^-^^ F 



(XI) 



0=C-NH-R-NHCO-Z-Y 

wherein R indicates a non-substituted or substituted alkylene group having 0-10 carbon atoms, Y 
indicates a non-substituted or substituted atkyi group having 1-10 carbon atoms, a non-substituted or 
substituted aryl group, a non-substituted or substituted heteroaryl group, a pyridinium ion having a 
halogen as a pair ion or an isocyanate group, and Z indicates -NH- or -NHNH-CO- group, characterized by 
reacting a 5-fiuorouracil derivative represented by a formula: 



(IV) 




0=C-NH-R-NCO 



wherein R indicates a non-substituted or substituted alkylene group having 0-10 carbon atoms, 

and a compound represented by a genera! formula: 

H-Z-Y(X) 

wherein Y and Z are the same as those indicated in the formula (XI). 

(14). A process for producing a 5-fluorouracil derivative of claim 3, which comprises: 
reacting 5-fluorouraci! derivative represented by a general fomiula (X II) and pyridine: 
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o 




(X n) 



0 = C - N H - R - X 



wherein R and X are the same groups as the groups indicated in the formula (111) 

(15) . A process for producing a 5-fluorouracil derivative of claim 3, which comprises* 
r^^NCO^^^^^^^ ^""^ ^ halogenoisocyanate represented by a general formula (X III) and pyridine: 
wherein R and X are the same as those indicated in the formula (III). 

(16) . A process for producing a 5-fluorouracil derivative represented by a general formula: 



t 

o 



o 



1 



(X VI) 



0=C-NH-R-Y 



wherein R indicates a non-substituted or substituted alkylene group having 0-10 carbon atoms and Y 
indicates a non-substituted or substituted alkyi group having 1-10 carbon atoms, a non-sSuted o^ 
substituted aryl group, a non-substituted or subsituted heteroaryl group, a pyridinium S havfnq a 
e^SnSd^rafo":;" ^^^^^^^ l^hlor^'carbon^^- °fluo Sc 



(X IV) 



0 = C - C £ 

and a compound represented by a general formula- 
H2N-R-Y(XV) 

wherein R and Y are the same groups as the groups indicated in the formula (XVI) 

(17). A process for producing a 5-fluorouracil derivative of claim 6, which comprises- 
reacting 5-fluorouracil and an isocyanate represented by a general formula - 




0 C N - R 




(XVI) 



Smula"(5i)."'' ''^ ^^"^ S^^^^P^ '"^^ '"<^'=-ted in the general 

(1 8) . A process for producing a 5-fIuorouracii derivative of claim 6, which comprises • 
reacting 5-fluorouracit and a carboxyllc acid azide represented by a general formula: 
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O 

N 3 - C - R 




wherein R, R 2, R3, R^, RS and R® indicate the same groups as the groups indicated in the general 
formula (VI). 

(19) . A process for producing a 5-fluorouraci! derivative of claim 6, which comprises: 
reacting a 5-fluorouracil derivative represented by the following formula: 



(X rv) 




25 



o = c - C i 



30 



35 



and an amine represented by a general formula: 




(X K) 



40 Wherein R, R\ R^. R3, R*, R^ and R^ indicate the same groups as the groups indicated in the general 

formula (vi). 
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0 S-Fluorouracil derivatives and processes for producing thereof. 



@ 5-Fluorouracil derivatives of this invention are represented by a general formula: 



0 



H NT 



( I ) 



CO 0 = C - \ H - R - (A) „ - Y 

< 

^ wherein R indicates a non-substituted or substituted alkylene group having 0-10 carbon atoms. A indicates 
lO an atomic group of -NH- and -CO-, n is 0 or 1 , and Y indicates a non-substituted or substituted alkyi group . 
W having 1-10 carbon atoms, a non-substituted or substituted aryl group, a non-substituted or substituted 
O heteroaryl group, a pyridinium ion having a halogen as a pair ion or an isocyanate group. 
^ These derivatives are useful as anticancer medicines and intermediates thereof and have lower toxicity than 
^ usual compounds. 

O These derivatives are produced by specified six methods of this invention. Representative method is a 
^ process which comprises reacting 5-fluorouracii and an isocyanate represented by a general formula: 
SY-(A)r,-R- NC0(VI1) 

wherein R, A, n and Y are the same as those indicated in the formula (I). 
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